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rb\) noono ,noi30 oi^3t> >73 >3 v>3) ,m nia 'iv itno !?y no-wio >3p^ >73 
no>tnn pnnooa - 100 km/h t>o ni 7 >no 3 nw>o o>33 t>y nyj 7 oni ,650 kg 
1,800,000 >o \op m no 3n>p3 5,000 N ^o yup ni3 0177 - 50 m Nin noiaon 

>y!?o ooyoon oo >t?oonn niano 


,7nN 700 n>n> ono>3 pmoni ,10 6 C n>n> ooyoono 7nN ^3 on ,jini noiy^ 

. 0.009 N pn Nin - ooyoon y >2 i?yian - nisn >3topj 












>awnn nvn - nuvtn mpa nmvn 


i imm i^iwi nty»-;-4»v» ^w*<\tt^axiiT.iMT,vvfau ■• r"ijrnr mrijTTTifg r tvkw iMHE.W-Ni 

<$> <3> mm mbæesr <p <i> <3> 


1-7 TfrKV 

o>duo -rnN 52 5v ivoon p>o 5y nyit? no .jvt?ovyn n»m no»p o>oi> \>2 

?rt?N 


1-8 n^KB/ 

ond .inNn <iut? -rnN «p>» o'jnup^N myrn o’ioo yro .o>>tnt»>i o>oii >j\y o>iiro 

?m tin m irvr w ,m tin m iD\yo> o>Dun 

1-9 d^kb/ 

\>2 n>^o\yn n»m in n3>\yo \y> dn ,xn 52 > 35 !? po .o’p’p^n jton o>)ijd 

.on>j>3 i?yio wn >!?own no owvy in ,o>p>pi>nn 

in\3»3i ii\?no .3 'inop^Ni yvono .n 

"inop^Ni inup^N .7 ino»Ji ynup^N .> 

ino»Ji ino»D .i 'pvrnsi yivmo .n 

1-10 a^xt/ 

□Nn -0.3 C 5v '5>5v lvoon liyo <iui ,0.2 C 5v ’3vn ^003 ^lyv? *rnN <iw 

»m tin m irvp in ,m tin m ovyn> o>Di>n 

1-11 abxv 

rvon - lop’ in - no3 >o .o»3i>n o>jvoo \>2 pmon tin 4 >o o'^nao .n 

?o'Jvoon y >2 >t?ovynn 

.o»!?^vy o>DV\?on >)\yvy Nt?N ,o*npn <i>yun 5v "mn .3 

1-12 n^KB/ 

rvon .0.4 C - ■ovn <ii>n '|yoo') ,0.3 C iWNnn <iun 'lyoo : o'Tiyo o>du >D\y owro 

.30,000,000 N mn o>oun i>3 >i?o\ynn 


32 


lited Digital Copy 











o”>Dvn wniDi o’jyoo 


»0.6 C n>n> lWNin <yin y>v?o on .ooun ya non n>n> no .n 
y >2 non i>\yDy ino .(0.3 C - ywin <yin y>oo) 0.8 C ovn <yin ivoo oyon .n 

»ooun 

»nt>nnnD oiyooo tnoD n>n> oouno inN to y>oo dn ,o>oi>n yn rvon n»n> no .> 

1-13 n *?xt/ 

pmon tin nvn .in« yoio t?v nion mo m D>mi ,-rnN ytnp on ,o>m ooyoo ov 

.ooyuon yn 

1-14 n^KK/ 

ivoon on ,Qi ,yvN*in yioon t?v oo>oi itrni no .o"t? 5 Nin ooyoo ov yn pmon 

»7.2 N t?v non woo nmi ,Q 2 = 5x 10 -6 C ,ovn 

1-15 h^kk/ 

h>n) 0.5 m Nin ooyoon yn pmon .Q 2 = 0.1 C ,Q X - 0.2 C : ooyoo ov ooiro 
.(invon t?i> in) ooyoon ov jin mnon yopn t»y 0.1 C t?v oi>n yioo o»noo .(l-2l 

g, = 0.2 c e 2 =o.ic 

9 9 

0.5 m 

1-21 *nn< 

,jiinion ddw id ,oi>nn yfoon n*pn> jin o>vt> v> nnv ,mipin tin ioo .n 

.DDNt? nuv n>n> .ooyoon ov n»t?y it»yo>v 
.Q 2 ■ -0.1 C oynnv Nt>N ,yvNin <yyon 'py nm .d 















Pnvnn mm - nuvN) mpa mpwn 


mPn&n nxitt/n ’T-> vD' iyun rmsn 1.7 

.nt dn ht o>D\yio io>u->)ivy crjyv?m ,nt jin dx D’nn '|o>d->iiv o'iyoow maon 
jriDvyoD “i”jn jiip>o nmyv? >»n hPv i»d mp>D ni?N •jvy'io yiyo piunv o> n>Ni i?3N 
nny 3>3t» .pnoon 'pv pv?on wv'p t»dh no>p\y .'lyuon nmyo i>n ii»N3 pnoon i?N 

.*mn n-np *ts>3 

un i\yND .(1-22 tpn) >i?>i >v poo3 pv>n ,u>nny\y3 pnno p3Don ,D>p-inpo dnuo 
nN - iivon p->uo3w - ounopPNn o>nn ,*n>3 nt»ai> pionn nN o>3ipo 
irc>no yp .piooi? 3-npn , 73 a pirono pnnon is!? ,7»33Y> ounv?pi>Nn 
ouyooi? o'dypm ni>N o»3nn ouyun .o”3vn ouyuo <piy -noiio ,o>3nv>pi>N3 

.piDon 'pv o»!?'Pwn 



H31VO HP 7”i PYPDi? y\W 0'3ip0 1-22 H*K 

yp n»in ncpo i?vy pimn 733 ?(i-22 *n>n) 7 »jn ntPfnw D»iPi?\yn ouyooi? mip noi 
nnn - pipono o»p^7 nt?Nn o»tPi>Y?n ouyuon i?3N .o»iPi?Y> ouyoo <piy VYoy 
.um pp non ,7nv i?n> pmon ony> u>N7 .7>un ntPMvy o>3vnn o>)yv?on 7 y>nb 
ouvonn i>3p ,7>un np>D3Y> o»!Pi>Y>n ouyoon i>3 !?yi£>n ,F 2 n»mn mD pi? 
ntPMY? o»3i’nn ouyoon V3Y? F, nD>\yon noo nnv ivp ,p7D03Y> o»P>i?vyn 
p3Poi? *jvyo) 7>unv N>n nN3inn .pnt?03v o»t»i?\yn ouyonn yiP ,7'un 

.o» 3 i>nno o»iPi>vyn ouyoon nnoni? *0033, 7 >>jn nt?>oi? pnuon nN U 37 >p iyjnd 
n>*»\yn n« 3 vn > 7 >-i>y nvyyj ouyoo nnon i?\y m -pi?nn >3 onoiN 
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D»>avn mmi} D’wva 


piotn ny Din 1 ? monn 

jin (jiopoo m>oa) var* asp .nvaovn jpyopi noa iraorn pianv inNa ,pvay 
nNivn in ,7ia>n mysoNa o>oua ia\a*na o>aia> opyoo >a p>ni .pian nyoin 
D'D jpo'o v> py *pna .P>n nPnyo av ‘pi'sn nicnna isro pian .ypa sn jvanvn 
□'jyoo av rniaosna oip naNn o>p>pann pa pa'nn .mia o'ysn paN >p>pam 
.(1-23 ipn) pyn jvnnna - y>o rnysfONa - onaiy naNn o'jyvom ,o»a>av 



p>oo i mj ypipn po -ay .pyn jvnniu mavsrø o”a>av opyvo av navn nws 1-23 ipn 

rpaovn nNivno nNsina ( >avn 


nNivn nvmnn ,o»a>av onyvn av nans rnoa mavsro pyn jpjinnn ivni 
> ioa anpi .ypipa o>Ns*ron oniiopaN o>nn pyav o»a>avn onyvon : n>anvn 
piuoa mspn jvauvnn nNivnn panna non pannn .>avn p>vo ijto ypipn 
aN o>avro pyav onnvpaNn ivNa isun ,i>in p??n npi pian .i»sn r»v>oai 

.ypipn >)o ay v o»avnn onyonn 
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t>ou>nn mm - nvnjtn mpj mmyo 


onnx mxjx'j 7JU7 pmn tjj nnn^nn pt/i 

ntn3> - o»n->t>y33 in oin->) 33 pi3 Jiy>30 .nvouin jtinsp) xrorfr jiPid> pi3t> 
o>3>sa, jini yuot? >13 .pi3 nypoo nNinnD ,uin>t? oPPy o>ipjio ji>tf?v?p jn>nt> 
!?n opnoptwn o>i3iy 131 ,rono v?io npi pi 3 nPd .pi3 >n>^ 3 o'o^u rnoipos 

p13 N>t>3 1NPP3 1-24 1PN3 .pt) 0113^ >t?3 pi3 WV2 nOlND 


n»3'3v pyo py 



pis n> 3 d 




poim 
na y 


; i!jii 

: nrrrpi- 


INI! 

r• u : - M I 

JMBwjEå 


■ E! 


fi® 


i 


JUDO 

ypipn pno 


1 


'v.*' 


pi3 r»yo3 oonop^N isyo!? oooo pisn n>3d 1-24 ion 

pio>d lPyw) v!?pno ywn *pyvy >iu>in n>n pipo pod psnt? o>i»3> pn p\ypy 
i>n o>tnt?y opnopiwro ,pi3 n>^3 pi> 3 p>tnn i>i>pyiD ,nvyyot? .(pion rtonra 

.ivan po ti> orufri ,pi3 nyv3 idp ih my!? 

□> .pisn nmns .jvoyso myoino riNsiro pi Nt? p’ipo imrP t?Py >t>own poo 
poon 3py .ny>uin nys \y>33t> oP>!?3n psvy iip'nn t>^3 ,iy\?>nt> nPPy dpnwo 
. ptn m>t7303 im>o3 ,ppn! 7 onsi> !?pyn ,>p3>2 i>m>n^ tnp> f i3v?son Povynn 
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D»t>D\!>n mniDi d’jvuo 


.\y>DDn imun ,(nyiin in) mvnvy JVNWot* onano ,n!?ND ircnroD y)o>nt? >id 

.po on>!? >>2 »snvrrøn *j*n hoin!? "niv <‘|*nyn ivoon 

.o'tn-n o>)vod o>^id> ,tnoo o>ptnno -wnd .o>uioo^ - JirN\yooi 

o) .730 nN 3 nrQ npi?nn!? pioom jimwrt? on)> o>tnD> o>)yoon 

omb >!?n ,jnvrøn jvt noiNl? -uiy ^*nyn 'lyoonw id .mvnvy onnno m mpon 

.pido no piinn o>Nn 1-25 ivnd .p« 



.notND -oino rPw >)\yn nspm .pi^nnn jv*T>t> -omo mvnwn Dw -»hn rop 1-25 *mt< 
oodtoo nooo nron>n yiio - mvnwn bw no *mm 
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>nwnn rmn - nuvsi mpn didwo 


n'nirnn lntt/nnm ■ , ‘?n&nn mu/n 1.8 

% 

nlnyon ioin pn app aio vant* na ,o”l?ovn pima 'iv ntnyaa m paoa aaa upvy 
anan pn njD3 (1-28 avN) vin t>y >^pn yiyv? anaa vopv) ,o”t>ovnn piman l?v 
ufr vovon ,pro inun ana pn o>ov dnv uosyl? inp) yaia am ova pyon 
ana pn am .yuan ana pi nsoj nraw n>p .pi>t>ovn piyaip >it>ol? >ivo paayo 
.nnwoa amy” anan - aana oipo t?aa .aana ooiv pioipoa iman 



,aanl? yaian ana pn aiv uoai ,<)Di) iyvo aanl? voa) ,yaian niaa pn aanno n'jto 

- tnv nnoon asoo nvv> yaian niaa >a nNai .oaipoa pioipo opiNa ipin a>a*aa 
ym .<y?on lyvon ^>vi yuan ana ^>v y>von tniia yaj Nt> .aina naipp naip) ^aa 
ana ^vy lyoon tnufr nNiivna !?ia> rvrp <ivi)n y>v?onv ,t>!?a-*paa ,<yay >a pa 

.yuan 

y>vo t>v wa>ava >u>vl? nna* - aanl? <y?un yivon ptoanv ,Nin vpapon aavnn 
n>n n^v .invoa yuan ana "voan” ,<y?un iyvon pn aanl? otoanv >anN >a ; m 

.aana n>n Ni? <)Di)n lyvonva ,ov 

npap "nvaa” nvun y>von pa>av ,aant> nvvn lyvon ptoan y?yi >a aoy? top 

- y>von anv avN - amon >a aoN3 >yn yiiNa .pfr oaip ni? np»n N^vy ( nvyan 
Nsoin ,’t?ovn iyoo t»y l?yio >l?ovn mavy ,*pa PNvapo n npap .n\yan npap vaa 
lyvon >a onoiN pni ,(clectric field) >>ovn nav o>Naip pn n miap^ .ni anaoa 

.anaoa >^ovn nav as> 
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D'^avn mmDi dvvvo 


,mP tou Pto pind ouyoo t?\y *iouo to Nt>N .Povyn m\y "lav rm poo pi Nt? 
iPnp t>y mapno ptoppon ,nnopn pn oodi .Povn mvy jrun> ovyoG poiyovy 

: o'Pownn pinon Ptnyo 

nw .anion Pn\yn mv m^v fnu poo t>v piivonh tPo) 'nwto ouyoo poiyo 
Pownn mvynv voo .m amoD >nwto impn >ison ,poo to nio tvyoo m Povn 
.ouyoon \>2 non ptoon *yPnp ysnpo lPiysoNn "wn ,”iupo" vyo Nin 

o»p Povyn mvy o nuP oo .nmon ouyoo t>v oovp tPn nion *um Po\yn nw 
to toio Po\yn no dn pmtn .nn’NPon rvnpn poo o’vsP "in’) ,po>ioo irnpjo 

.m poo 

?mipi ppino poo ow vn dn 01 ,po>ioo mipin o»ppnt> tno> Po\yn mvy onp 

.mip) npiNa poo ow v* on 01 ,Poon nw o»ppnt> tn:>> podoo mipia .p 
npiNn Poonn mon t>o lovp pn pmt? Nin ,™np mipin oww ,poon 7>pop 

.mipi 

- ooyoo do )0 toion non pn nont> dotv uni ,)Pip pin pn linoovy inNt> ,npy 
tmi .(elcctric ficld) Poon niv PNipin .mopn trro pn Di pmo piN3 no:P ton 
nun tnno mno .popoo mipo (Poonn mon poniy : in) Poonn mon 

.rnipj npwa nmm P»n ,»avn pu« p*nn* *y ^yio n»no ,Poonn 

; popuo mipo o>n>iO dno ,poon pn q-2 looi ; Poonn non tvrii pn F-2 iooi 
mipiu q ovn poo min P>n .mipi npiNa Poonn mwn tnii pn E -2 iodh 
mipi npiNO Poonn mon tnii ,F ltnuo Poon no too n>n poon toi ,popoo 

: noPo .poet? mon Y2 un'n - Povynn mvn pttih >d 1? - Nin 


( 1 - 2 ) 


£ = — 


N 


,Po\ynn mvyn !?\y t? 7 iP .SI pg>v >3 OPipt? povi) — N>n Povynn m>yn P 7 >n> 


nun pi'DD mno - povuu nupn Povnn m^n pvo .m mvt> pvo o>un»o dn 
. njH)n rnipn nnpn P'N ,»avn )you pi»n» t»y t?yo>w ,Puvnn 
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tfovnn mm - nmiNi mpn rmiyo 


»rovnn n*npn >arn "ivoo \yoo n>irt> Nt> yvro »»»ravnn rmpn nroin it»N” yno 

'ivuo ijvin .mipT nniN3 >!?o\yn ivuo o>\w .>^o\yn m\y \y> no>it>o mipiD >d n>w 
.mpnn >t70\ynn mvno row - ^apnon >!?OY>nn miynv id ,'^o\yn mvy losya -m> 

wonvyn^ u’^y ,>>ovyn rnvy 'iv im>p tin - ivuo niysoND - pnat? nidn n:nD *iwnd 
nw!? nNiivnn n>)t n>n> ,D2i> losy m lyoovy - >^o\ynn mvynvy id ,i>7 pp lyooD 
,no>it?o mipiD >^ov>nn mwn jin o>)nu lrnysoNDiy ,iop iyv?o .mpon >i?ovnn 

>Drn "iniD ivood \yon\ynt? PDipo inia )v\?o NipD 

V>\30 wn djivd nowon rmyoni ,o>)yv>n rmyn H'-t>y dsu mv ,diond 
ov^ piDJW .»7>p pind Divy'n!? in>) ,Q rra ivoo >7>-i?y D^un ,>i>ovnn mvyn .thd 
.Q poono r pmoD N*on, q inu y»vn dnitio idv ,1-27 dvnd id 


Qf •<! 



Q ’ivooo r pmoD Nsoin q pia poo 1-27 dvn 


F = k 



Nin yran poo t>y ^pd>p man,(1 -1) nNiivyo - iPip pin '2b 


q innn pooa F non npPn >*r-^y t>apn> ,Q poon '*r>-t>y "min ,Povnn mvyn 



mv onh .(Pnwn m\y "m> pon ^d ,osyni) Povyn mv dsv insy \man pon 
piuyj Ntn .ijhioP jniooo nanna mn m npu »wsy pnan poo !?y ^yio m Povyn 

.11 n^NWD NIDN IND 
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D”}o\!>n mmpi D’jvvn 


O'V 

1-5 nnarr O; 

5yp Pnvn niD t>yio ,ttu pv?o >*p-^y 1:030 ,>!?own jrrcn A nnooo rmp33 

. 4 x 10 7 C 5y> ivoo t>y 2 x 10 2 N 
M rmpin mwn jio^nv tin 3wn .n 
jinsko A n*np3n on ,>t?ovynn rnvyn tin "m>n ,Q ivoon irro tin 3\yn .3 

•ivoono 30 cm pmo3 

innD 

: poo m>n> i?y iwion ,m3n i?*roi? mw >i?ov>nn mwn jiosiv ,33"i3on >oi? .n 


F 2xlQ~ 2 
q ~ 4 x 10" 7 


5xl0 4 


N 

C 



n>n> Q ivoon >2 !?3p3i,(1 -3) nmwoa wonw .2 


pmon 5y> liron -pyn om ,inre>n 5y> n *\>yv 2 333\y>nw ,E 5v 33iy tin 3>23 

: i>3p33 ,(r = 30 cm = 0.3 m) 


Er^ = 5»IO < x(0.3) 2 =5x|0 ., 

* 9x10’ 

<§><$> 

.no-ivT>a3 ovyoio rnn Pttvn m<i 3wan in .Pownn mvn mno on oson 33i3on 
jio»P pm .3P3N \y>noni? i>333 on ,>i?ovnn mva pioyi? 33>t>y 5jp> o>oyoi?\y ivdn 
lin ,jin* nvnon 'py) ironpyn dn "P3t?3 .Povynn mvn 5y) mjmn nwon 
liron ,Q >33>n pv?n3 nion puro .1113 poo >7>Py roron Povynn mrø "nronnn” 

33023^ 1NT13 ,33>3P 130> m POOW r POVnn HTOH TIN INTP >33 .TV3>100 rmp33 

.yi 3 pn poon 'pyp 3tu> 3D3 oipoi> oipoo "nyion ,>33>n \rø3 poo 

- Q poon ) o 33i3>3\y ,>i?ovn mw3 ”\y>n>« Nin ,im:n poo tin n>33 no ,oipo i?33 
52 ,rmp3 rmiN3 mon in>3 jin 33»on ,>(n 00-103 3mo3 rmp3 522 on .>pn >oio 
,jivnp3no o>N3i> o>snn >o>03 .1-28 ti>N3 initios ,>pn > 0^3 o>3)330 vn> o>3nn 
no:nyi> io> on>3 m>ni? -oon - m ro>N3 ><n 52 *piN .yinn pon tin )3n3n imo 
.(m 3i>N3 3>nN 33 >n m>on-n3p) ^nn nsv ronoo ,m3p33 mwn 
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Pavnn mm - nmjNi mpn mmyo 


n'J'/ 

^ \ t / / 

v \ * 1 / * 


' / 


^}t/ 

* — q* <r* 

, Vi v 


\ ^ 


✓ / i \ \ 

' t\\' 


nvrP *v>on >(n Pp *pw > jvmvy nvnpw >!?ovnn mvn p>D pn o>N*ion o>sn 1-28 *p»n 
^ nn N2<i> njoow ,rmp» mwn PosiiP iw> wva 

- Q ivoon p "O'npwv’n onw> o>np - o>rio)n o'snn pn rmy *nro on 
^>uw rfrN o>pp!? .ma lvv?o >*p*i>y *umn ,>^o\ynn mwn 'w rmor !?appp ,rwnnn 
niDn p>D 'py -. p^ownn m\yn ^\y wi>d 'py o>y>:won ,(l-29 “n>N3 iod) o>sn 
o>Nipj o>ppn .>t70vnn rnvya rmn tf?>N ,>:n>n \y\p o 'py two n>nw ,'^nvynn 

.(field lines) niv >Pp 



>avn 'ivoo irnu mw >pp 1-29 nv« 




: (■>>'pv in >avn) *t>n> ivoo a'ao >>o\yn m\y >pp nnnN nnyn mn 


T5 
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D”>nvn mnoi avyvn 


,ini3n iyon by byiDn ,m3n in>3 . inun iyon o> 131 ,'3i>n (1-29 m>N) Q lyonn 
nN .>bnvnn mon mp yws o> 13 .ini3n iyoo iiVDbi ,Q lyoono nidn wn 
>bnon mv >np D>b3pni pbnonn moD o>no mmpoD win cpoo innn pon 
.'bovynn mwn "m> ,Q ponnn N2n> ’bnon m\y ^ b30 p ,o>no onn>33 

3>do >bnonn mon mp bo nbNb cmvzn o>3iDn P>bo iyoo 3>3U nwn >np - 
- o>snn yn>3i ,>b>bon ponn bN o'ojdj >bnonn mon mp ,mib3 .'3i>n iyoo 

.1-29 tpndo mb tidh - m mpn3 

13.1-29 3PN3 d'nto >03 ,ono> omp Dn - >3i>n iyon 3>30 >bnonn mvn mp - 

.'b>bo iyon 3'30 >bnonn mwn mp >3ib □> 

noNn - 1-29 m>N30 ponb iwo nnn d>dids >bnonn mvn mp >3 o'Nn dn - 

.ponnn nnn pim 

IN ,(>b'bo w >3vn) 7>n> iyon 3>30 >bnon nw mp iionN nrnb o>3ns vn ,o*y3 
mp niD>D3 >3 nm .>bnonn mwn nonnn pub >bnon mo mp no33 o'pDnon 
oinn iniN3 >bnonn mwn b*mb 3o> on>3 nNsn) - onon oinn3 >bnonn mon 
>bnonn mvn b*m by ioin b3pb nidn n>n> inn pbnonn mvn mp niD>D3b ONnm 

.Dinn 3D)N3 

mon b*mb *io> on>3 mnn oniD’Dso 13 pbnonn mvn mp nN D>ooion .oinNi 
p3 Nb - >bnonn mwn mp niysnND - niNinb nidn ir»>3 .o>Nnnn omn3 >bnonn 
in>3 i3b nnm .onon mnm >bnonn mwn b*m nN oi NbN pbnonn mvn in>3 nN 
3VN3 o> pbi ,*nn> \yon 3>30 yn >3 b33 nm >bnonn mon b*m .1-29 tpnd JiiN3b 

.'I1V3 b33 'bovyn nw >np b\y nnt “iddo - m 

>i>-by in - Povynn irwn hn i»DNb in>) ,tion 3 ?ir»>3i brw \y> >bovn mvyb pn onh 
, bvyob ,nn»nobi n)3b oi .>bovynn mvyb n'*ryb3 hj>n n nj^sn .wn>3 >3>-by im lb-m 
>3 Ddq iny >i'-by i»dino >bo\yn lywo ,3 >n 3iupi Nin ono inN b3i ,i3i>3i b*m 
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(.2.2 <vytn mnonv »od ,n»b»bvn n-mopbNn 
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nnon bbin ,o»DnopbN bv nDino nynn mbpD -ns»b in») Nb onav ,o»Doin v» 
o»NDn o»pno3 ,o»mo dn o»*T*nao o»ndpd nbND o»-ioin .nbN o»Doin bv »oivNn 
onoina o»oiDon ,o>D»bDo o»iNDno 2-17 *n»ND .bovnn o»*tido »vdo»vd ihd 

.o’Ttno 


69 


lited Digital Copy 










>nvnn mm - nmjNi mpi jvdwo 


rmo ioin 



ipp vovon -ppio 
11130 TO>n 



n»jnNH i>ovnn wi3 vovon i»>w 



o"3nop3N o’^iyoD vovon p3io 
omuo onoiro d>poo o>d>!?io 2-17 ivn 


<$> <!> <$> <$■<$<$> 


2-18 n*>KK/ 

»□»woin o>)nop^N o>Nipj ,o'on?Nn >3>y»:fr npnro onwpn .o^nopPNn onh 


2-19 

o>y) ^>ro o»\y£y»nn o'jnop^Nn .>t?o\yn nji !?vy mmop^Nl? mino ^>n : o^wn 

._mnop^Nn 'ph ,NJin t>\y_nrnop^Nno 


2-20 n 'tKW 

.roojn nawnn n* iop ?o>dvv>o jijndo nyun nNipj iso 

D’tWKJOID VISTI .3 "pIPp^N .N 

>^ovncm .i jvtoawn jvtWiooiD n'roN .> 

twsjprø .i >>ownnno .n 


70 


lited Digital Copy 


























o»>m?n D’znn o>nnn 


y’pinn '‘pn&nn Dirn nwn 2.5 


tou Hntyaw .wtd vtm nny .o>3yv?n ^\y nj^DO nyunD >^o\ynn oun tin u-mn 
onspo o>oyot> »imvnn tntn noaiy Nin m iv-na .>t>ovynn oun t?vy ft*n> tin ind!? 
-n>N3 ./ nwn (o*nn nw) o-nn no:ny nN d'oddq ont nomy dtpkh o*»t o>n»7N7 

.•ptnn3 DIT 7NU1Q 2-18 

. T'vnn 7/7/7 777 j/jrnTrrj mutn 'tnu/nn ivonn x\i 'tårnn oitnnnxw 
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A nwn nnw 
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/= g = 0^C =02A 

/ 3 s 

7D0N-np>03 IN 700N->^>03 1J11N 7170^7 JIHJ ,7nN 7DONO H37H3 )\?p 071003 
10100 7£>ON->^>on .ftoon jvo^n Nin 7\?o>t»oo 003 ) 7Dono jvd^n Nin nooN->t»o 

N1H 7DON!? 7£>ON->t»On )>3 -lvypn .mA : 73 
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□von in .onnoo oniuono !?y nm jnnm v> 

: (Dm>-lN-JVinD) >T 1 >ON DP>U N^N ,nn>7D IT yN 

w 1TTD .TU>D3 DPUD ( nn>DDO DOON NiP IDN OP 
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nn m!?n nnpya jtd^ t>nn doon .(yTutf? 
uonn^ >tn ,m^n nn* ^nnn po nnN^i 
.Dirm o>vwnh tw yuyuo nthw it?>DN 

y*pn !?dd ui?u -qd 12 ^pd : Tip-pysn T»y i^pjp ddon onnpnn wiuvrøa 
n>n dddn .n>o>otn np>u>ot> -noonoD hjojp *tino -ny* !?pd .pot t>vy >oo>Tion 
hod D>3un\y yuNm n>n nth .opoth tm djipd oownn ^ovynn npino *mN 
>pTno noD nup op ,jp>opot> t?o\yn ya nnupon ( m>u>UDn jpyDUino 
jiNipj *tdon odtd rmn’ .’^oun odt -mop n>l?3n\y yuNin n>n nth ,t>ounn 
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niyvy 2 = 2 x 3600 = rtvj\y 7200 
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,(2-7) hnhvo >oi? 

,=e 

t 
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!?\ y inn 777 pt jn>n>3 rmyvy .pron n)03 iP nyn> ,/ Pnvynn D7tn 'iv woiny 
mrra .i^ian -jnnn o7tn >ny») o>)nv>pt>Nn jy>d>ds !?y y7>o vb )>n in ,7'^on 

.m ir»n !?v inovy'? rnrn»nn ' p'po vn / 07 tn 


7 >ino iTin no\y 777 rrmyn .pron jviod n>d 7 >Po 3 (current density) ontn ma» 3 * 
737 1 07 tn no)ny )>3 rn>n N>n 7P103 ontn mo'Ds :jmnN o>P »3 } pt yn>n >3 
>d top)) ,7^103 o 7 tn rno'ox jin J- 3 pr) .A onn nort? - 7 >!?)on 


( 2 - 11 ) 
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.Jtvvmoi t>o\yn t>r o>07pnn o , >Nr))3) np>)nrp^N3 3)\yn !nw N>n mtn mo>Dx 
.DJnpon )3)n - m n\é») 3 yin .yn>3 oy yrø: 70 P 3 ,7røpi N>n 07tn jtid'ds 

O’/, 
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/ /1 

?7>Po3 D7tn mo>D)i no .2 mA 07* 73iy ,1 cm nrpvy 7>tno 777 

innD 

Nin r )cn>77) ,D = 1 cm Nin 7>Pon 7V?ip 

r = — = 0.5 cm = 0.005 m 
2 

N)n ,r iwrrø ,P)>y nrvy .0.5 cm ir)>77), I cm nripvy ,tm>y N)n 7P)»n 7nn 

N)n 7 >^ion A 7 nnn novy ptn ,nS 


A = rt S = nx 0.005 2 = 0.0000785 m 2 = 0.785 cm 2 
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D'jnu/n d'tij 8.5 

nnn p'tnn 

mtya .pisn t>y nnon jin nnvtf? o>ovo^ *pis ,om o»)nupt>N) o»!?o\yn o>^yon 
,(m >>ym nnip) ’nvy pa) nno Inp^ ivdn p^ovyn ^von itvn onnnnn ( d>7» >)\y 
\>2 pt7nno U upon nno - m .8-45 iVNnyy t»von pnn) .upon nnoo p>pn 
Nip) mo .upon nnoo p>p - R 2 i»n i?y U 2 nnon ptn ,/? 2 -i R ] o>T»n >w 

.nn» p*na o>nvo!7 



nno pt>no 8-45 ivn 


no m>n .iipon nnoo pjpn nno pisn t>y t?np) ,R 2 u)^ ^ppnn R L pis mn) on 

.8-46 1VN3 iNino 



nno p^no^ -j»vn ,R 2 t»3poi mno R L pisn 8-46 ivn 
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nunvxjuio m*nn run tyn iju 

^nnP ymt ,8-46 TPN3D Ppon R, pnsn 'py nnon tin jrovfr o>sn\y oyo Pm 
pis onnv o>tovo 2 pin ,nu u>n no m>DD nro R 2 in R\ o>*mno -rnN jnnot? 

.mriDO TM3 o>\yon\yo ,pnsn 'py nnon jin pod!? 

n* 03 non 'py ,i?PoD «pPon ,pdpo Pno in ono nnnvn t>\y niODO odv no i« 

.pp*n 'py nnon dn no\yi? iddn vnyso np ,unrt> idond pm 

.njnvyon non nmno ud ,toyo "inwo 8-47 tpn3 
pn pi?no prom ,R N>n mnDon non nnnnn 
oood ,tf 2 -i Ri ,d'to od!? topdop *ron 
jin nwo pron min .R Nin ont?D nononnn 
□od in ,/? 2 nnonnP /?, nnonnn pa Dn>n 
.R - yup *t>op indt nvnannn 


UoDn tnyo3 nmno looinutno 8-47 nvN 

inoD >od ,R l p*u v'ph o>*uno ,mnDO nno p^noD mnDon -nu DOPDnt> ud 
mnDon ion Pd yupn nspt> -oino p-om 'pv inN pin . 8-48 ivndd toyon tiinP 

.pnP *uino odp pnnm ,(A mn yupn nspn - 8-48 n>N 3 ) 

pntn jmn nDonsoDio w N-ipi mnDon *n3ni ,*TOøwnnfi *iu»n mn no nu>n 
,*umo m p*u Ri pnsn *py nnon n jpdo ido nicnsoi ,R r P /?, y >2 Dn>n tin njDO 
.R t ixfp -»idd -oino - nPN dum od Pd PipDm ,R 2 toP Pupon ,8-48 tpnh 




PoDn tovoa -»oovsjooD nmno pis 8-48 *n»N 


226 


lited Digital Copy 
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v' * o 

8-15 nmrr O; 


>d pro .8-49 TPNivy indtdod ,nv?OD>SDODO *nn>na nDnvyo *nDi> -rnino pis 

/?, + /?>= 12 k!2 


'i »\ x 



6kQ 


R\ \>i on>n\y r nn nso:i nsod ioovsdoddh !?vy pntnvo ,R L pisn t>y nnon mo 

?3 ndh R 2 -'p 

innD 

>d o>Dm> ddn ./?;-! /?, m>vn)nnn jdn nsod ni?>nn 


*1 
R , 


i _• 


/?, = 3/f> 

K, + /? 2 = 12 kil 
3tf 2 + tf 2 - 12 k£2 

4/f> * 12 kQ 

rt 2 = 3 kfl 
V?, = 3/?2 = 9 kil 


: lOD^D 


HN1W03 TINT 3>SD 


: ^npDi 


INDO) 


:^3PD pi 
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5ovnn mm - nvmtn mpi mmyo 


N>n d!?n ohm >3\y R u n!?ipvn smunnm ,(8-49 tpn) /? 2 -b ^poi mino R L 

iwteiooo.iwsws« 

' /?2 + R l 3,000 + 6,000 9,000 

>n\y R «*, n!?ip\yn jirronnn./?, JiVTMnn!? noa maino Æ u ntnpyyn rmMJinn 

N>n ni?N wmann 

/?„, = /?,+ R 2X = 9,000 + 2,000 = 11,000 il = 11 kil 
Nin >^an oitn ,oin pin .tnyon t>vy ntnpvn nn«nnn □) 'nit 
U 220 

! = — = —— = 0.02 A = 20 mA 
/?«, 11,000 


Nin Ri imh !?y (/, nnon./?, im out / oitn 
t/, = //?, = 0.02 x 9,000 = 180 V 

Nin R u ntnpwn nnannn t?y U 2JL nnon ,<)inDi'p t>yy o'nnon pin >ot> 
U u = (/-(/,= 220 - 180 = 40 V 

t>y nnon ,ioi!?d .inapoa onmnon ,/?/.-'»/? 2 o>iMno inN nnon o> inti 

.40 V Nin Ri pixn 

<§> <§> 


'uuutxn m'nn mn&n tu 

onano V* ,*røito .8-50 h>ni iNinovy 'oa .ninwon ton jin onano o'nyot? 
pntn vaw nnonnn nN pi o'tonoi ,n)n\yon ion t>\y opiapn niiijpn *rnN nN 
ouvisn Nip) n)nwon ion - m asoa .n)n\yon ion t>\y ovyn yiapn nspn ya^ 

.nrøouon iin'n - oNnna Nip) no na>ni 

wowm nnonn ,(8-50 ivn) A yiapn nsp!? mi> anp ouoiN'ia pntnv t?aa 
to ,B >voinn n*pa yn) it?ntn ivwa .mi> mop (Co A nvnp)n ya nvnonnn ,ioito) 
noa maino - 8-50 ii'Nao R, nnonnn .tovot> maino oooiNnn tny R nvninnn 

.m toyoa maino n)'N R 2 nvmnnn .R, nn:onnt> 
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owvoi Enan i»yo 8-50 ivn 

it»Ni ,o>pin nvftva o>\yonvyo "ioni>i0oiD3 ?ov?D3N'it> ioovjooid y >2 !mnn ino 
V?>ni ,^id R 7»n itt on o-m ioovsjdim o>pin >3vn pi o>\yoji\yo oooiNni 
.pron vai - mnon ynpn nspn y >2 ,imh /?, p!?ro pi on om oopwna 

.n!?N o>3Ji\ya ohm 'pv o>nibsj) o>y>03D 8-5HVN3 



■>oo)»:ov?ii> owmn 

o>)rwo onu 'py) o>di^p 8-51 *m« 


.n!?N 0 > 3 >D 1 'PYP O'^QOD 0 >y>D 1 D 8-52 1 VN 3 



oC 


Wt?lN>1 - 3 


100V20010 - N 


D>3nvO OHM *PY) 0>t>0P 8.52 1VN 
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<!><$> < j > sD^m mbsfw <!><$><!> 


8-46 n^KK/ 

.8*53 -n>N3\y o'^von > 33 !? jtoiddh jiuyon to dn po 




8-53 1VN 


.nno pt>no wk »3»>n Inyon pi .n 
. nno pt>no wn >*N»wn t?3yon pi .3 
.nno >pt>no on o>t>3yon >3\y .3 

.nno >pt?no os»n o>t?3yon >j\y .i 


/ 



8-54 *rnN 


8-47 fl^KK/ 

>r>-t>y iiro 8-54 iVNnyy t>3yo3 U 2 nnon 

*2 


^■U .3 

-'-u .1 

r 2 


/?, + r 2 

~*~^2 

*3 


■u 


u 


N 


.3 


/?, +/?, 


ft 


*-1/ .3 


ft 


/?, + ft> 


-(/ .n 


.ntnpvn niTonnn >33tn R 2 ™n >33t? ow piro vonwn : nD-nn 
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8-48 

>D o>t>apo ,8-54 IVNnvy tayon /?, = 2R 2 ">VND >2 HNin 


8-49 n^KK/ 

'i'iro ,8-55 iTNavy tayaa U x nnon 


*i 


U 


R l +R 2 


^U .1 


■U 


R + R 2 u 


R 


N 


R \ + /?2 

^1 + ^2 

/?, 


-(/ 


£/ 



8-50 a^KK/ 

.pa) ?Nt> in iidj .»nipon nnnn pp ,nna pt>nna onana ihn to 'py nnorr 

8-51 a*?Kt/ 

... onana inN to 'py nnan .o>m onwn av nv ,nna pt?na pro 

.npon nnat> nav .n 
.- npnn nna n'snat? mw .2 
.i pan nnao tmi > 
.Tipan nna n>snoa pp .i 
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8-53 nPKK/ 

: 'joiuo oipo P33 »noonsooP" w "ODtnNn" <pin 

.o>pin ntn crwonvyo_ 3 iP>ni .o'pm n\:nPvy 3 o'vyonvo_ 2 

.ion Pw ppn tvt pn cnt o-m_3 iP>m ,iPi 3 ii)n 711 on onn _ 2 

iPmn V 31 ."arnon ynpn nspn \>2 



8-54 n *>Kt/ 

*8-56 -n>N3w Piyon Pw nP^pvn nnwnnn no 


tf, + R 2 .1 


R l .y 


tf? .3 R\ .N 


*l*L 

R\ +R l 


.n 


tf, 


+ 


Ml 

R 2 + Rl 




R 2 + Rl .1 R\ + Rl n 


8-55 nPKK/ 


mnvyo 730 nNsiroi ,tf?-P tf, V 2 un>n nx nwo ,8-57 *n>N3vy Ppo3 pmn nnn" 

».R l p*wn Py nnon 
p-isn Py nnon ,tf, ■ O n\W3 >3 nfon .n 



.U Nin tf A 

3\yN3 >3 nnooo no>n mw nNin .3 

. — -o p>p pian Py nnon ,tf, = R 2 
2 

nnon ,tf , = tf? = R L iwn 3 >3 nxin .y 

U 

.y mn pian Py 
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8-56 n^KK/ 

N>n 8*58 -n>Nav tuvon !?v R ^ rtnpvn nnunnn >a nNin 




+ 


h*L 

R2 + Ri 




8-57 n^KB/ 

!?v n!?)pvn nvrwnnn tin avn .n 
. 8-59 -n>Nav P>yoa R L -'\ R\ ohmh 
? t>jyon nnann no 
R l paan t?y nnnn jin avn ,a 



8-58 n *?KK/ 

.8-60 ai>Na R,, pasn i?y nnon tin avn 
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8-59 n^Kiy 

>*P-^V liro ,8-61 H>N3V!> R L p*133 OUn >D DNID 


/ = 


u 

R } + R r 



‘in&nn inu/m nfrxi,pDun 8.6 

'yv o>pot?nn oidp ,P>npo !?>yon o>i >no t>3yon oi >n ,ijikP o>Kmpn o>D>yon 
!?\y o>poonn oms ,nnvn ow hnu rmy .npnn poorP niivy - coiDisn 
nm m !?jyo .8-62 n’Nnv tuvon >nP jini o>r» .upon pourP nn\y - o>3m:*n 

in o’onn jin i)nw>n mni ,8-36 n>N3\y 


/ = 4mA 



6kQ 

1.33mA 


jini ,ioon nn>n>n o>nun jin owo id oviP P3ynn o>pnunn dn n\yro i>wny 

.□in jm>n>n - ni>m)jinn 
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Duvvm D”>*ipa ,D>nw d>>wd 


P=U/ = 24* 0.004 = 0.096 W « 96 mW 


'pTU mpon poon 


on ounnsn >poom 


P ] = I\ 2 R\ = 0.004 2 x 4,000 = 0.064 W = 64 mW 
p 2 =I 2 2 R 2 = 0.00267 2 x 3,000 = 0.02139 W = 21.39 mW 
P L =i l 2r l = ° 00133 2 x6,000 = 0.001061 W = 10.61 mW 

Nin ouman >p^on 0001 

Pi + Pi + Pl - 64 + 21.39 + 10.61 = 96 mW 

: oumsn >poon ooo!? nw upon poon ,8*62 nuNno !uvon o o>nvi un 

/> = />, + P 2 + Pi. = 96 mW 

>3 NIDN p>0) .DTiyO !UVD t?D >n>!? !?npj1Jl 11 nNiHJl 
. 7 jpon pDont? nnu/ - mu/n o'JDUtn 'poon ooo 

7»>'xji n^ym-npDw nw* ,nyptnn n'iux 

\y> .oin!? Jinoin Ji>t?o\yn n>n)N .oonno *run ,iun miy om ivnd o u>n*i 
in ,oio>n -von Nin p-unvyn ,!?\yn!? jpisn nuun oinn ou>uiyo un onno ,onpo 
,!?\yo!? .u 1 ? u>n pnsn -min oinn onnvy ,onpo ds vy> tnN .Povyn oipoip 
oin!? o>pipt iu>ni n>pon n>vuNn ou’uivn un yuo Nin pnsn *i\yNn 

nsun 

(nnon *upo n>-!?y) nPm>n n>rwN nypoio ,pn* in minovy Ooon !uyon ,p*dn 
y> 2 ^ ,xb nppion npnio n>vuN pn pnnri? o>tnn> un .jiuio rmm h>vun Jipoioi 

’.jinmo tpvun uiu’nno N>n\y ,npDio n>vuN 


n3m> nj>N n>r»N ,n>ruNn tio>w pin .jio!?yw n>ruN nu>N mamn n>vuN >n w>vn 
.u3 n3>yin ni'NV nunaO ounnno un ,jiumo nuniN o'ioin unvo .o3y>n!? 


235 


lited Digital Copy 










tyvnn min - nuvtti mpn nioiyn 


ptm ,ud momvy ,>^ovn vpod .oin srraa ,^ 0 -ynn ,ny>oio numon nonwn 
>ptm V3 iu>nn ty nnainn 7 ip uuno p>m ,o’o>!mon o'>>pn uuno n>vwNn» 

.ouD'moon ymon 

dn'i ( mnN n-nsfr nnN mwn n>roN o’Domn ,o>}pnn 'i'v yno>n mn n>roN mu 
nnn t?np) ,pumon n>vuNn pn vupw *>d .uwaNn Pdd mun pn oso!£ o>5m 

>d »rtnyio-ppom n>roN 

.u> n>ymn-npomn n'xwfr nvpusmn rvraftn 70 enorm xm nrorann nuuxn 


,pai .p^>« N-ipo - pypwon n>r»Nn ya* ( np>vion-npoion mrmn ya on>n 

u>-!?y pppj >t?ovyn tyyn 'iv ni!7>ion 


j^ >20 _ rtpym-pppio n>mN 
pypvm n>n)N 

trø ppuu pn prøo pn in ,*utu o>t»yo!? ptuxio ppn pto>jn 'pv n mun ,n\yyot> 

• O^iVO 

-ty iou) pisa nvpyymn n’VPNn pn > (nv>ix) ri povpp pinp >i>-Pv nfrnon nN iotn 
>d typ ). W', ml >7>-t>y ioto ,pnsno rtupnon ,n!?>y>on-ppDmn n>niNn pni ; W m n> 

(8-11) <7 = ^f- 

"in 

smtao - fj 

[J] nt»ym-pppio n>a*uN - 

[J] pypwon>ypN- w m 

7\yon Dpm pypvmn n>roNn pn yvrft yp ,Po\yn Dpo D\y svfrnon pn py-ft ud 
im iPiN 7\y»a Djyon !?vy n!7>ymn-ppomn rovuNn pni ,o>it?o yat 

oivnt? taipo ,17 = 0.7 N>n roinjon ,^vyo^ ,on .omnNn ptønon pn oivnt> tnipo 

. r/ = 70% miM m riy 
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D’jvvn) D»i»jpn ,D>niv> o>toya 


v'*', 

8-16 nmrr 03 

'/ |V N 

18 “nv>vyn oin ji>>vun 'iv jiiko .inN nv i\yon ,pon >t»o\yn oio>n nin 
1 om *vora nypomo ,nPoonn n>ruNn mm no .90% N>n nmn mi»so .im 

»□IV 1J11N 


innD 

,90% N>n mt» 2 »n .H' ou( = 18,000,000 J N»n urnn t>o nt»yion-jipoion mrurøi 
nit»son nwiom oojivm ,nypoion mniNn jin ns .rf = 0.9 :“ioto 

:(8-ll) 


n = 


w 


out 


w 


m 


0.9 = 


18,000,000 




in 


^= 18 , 000.000 = ^^) 


in 


0.9 


= iopii ,ommn riN ipsd 


O !Op1 INDOl 


<§> 


.20,000,000 J N>n ,n«o nypomo ,mtmonn n’nwn 


/r5w»TMr nrt'xj 

n>n)Nn ,nypoion mriiNn •py!? im> nnp n!?>yinn n>ruNn i?o yiyno iOD 
nypoion n>ruNn to usm ,*im> rtmj m!7>ioni ,*im> mop nnnaon 

n>r»Ni? mw ni?>yion-JipD)an n>vuNn poiio ,n^>yio-npsio n>n»fc rosin 

: Jivpoion 


*m - W'in 


,.^.i 

ØL 


o !opi >twPNn nson pt> 
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t>avnn min - nvnjm mpj niDwn 


i\yoN->N ,>\yyo p)N3 .jiPn>*pn n>h jino .100% N>n m!?> 2 »n , 3 oP 3 
o>yi3o m!?>2J3n .jino nP>2»!? mpnn!? ivdn t>3N ,100% m^3 

.-mi> P>on) ,90%-!? y>jrp rPo> o’^nvyn 


D'pson un'D mtr'xjn 

!?2yo 3vy rP'yion-jipoinn n>)33Nn \>i on>n N>n Po\yn t>)yn !?vy J))t»*3n o )3>N3 
133)203 l'WDV .pt )Jl)N 1^X33 !?>V03 JiypWOn D>)33Nn \*& , 0 >)J ?0 pt *1^03 
ypwon pounn yi 1 ? P <*,, i?>y)an-po)>3n pounn yo rn>n o) N>n jiPpjd >3 ,ji)N->rP 
>T>-!?y n3)D3,/ pt pio ivyo3 pi*3 nypvypn n>3i3Nn ,pot?nn mun >o!? ( 03 qn) ,P m 


W± ~Pi n t 

n3)ji3 ,t p) p30 )jiin f\yo3 pisno Jpipnon .tf** n!?>y)on-j)pD)on n>3i3Nm 

>*p-^y 


^ou, — Pou\ ' t 


n - ^om _ ^om — ^out 

” P« * P\n 


>3 !?3P3 P3Q) 


: 10)!?3 


(8-12) 9 = 


— out 


1 tn 


: ji)!»s 3!? nm)n >ji\y nidn )3^3>p 

; d>)oo pt pi03 nypvnon n>3i3N^ n!?>ypn-npo)on n>3i3Nn ya on>n 

.ypvyion poDn!7 !?>y)on-po)on poonn )>3 t>n>n - 

.)3’3D3 moiyn n>y3n >3)j)3!?i ummfr onjvii ,nl?N jvnuno nnN !?33 vyojwrP 1?3)3 




s"'* 

8-17 nnavr O c 

'/ | 

y) 3 on nP'213 .2 kW N)n tio>)po nr>33 juoko y)3K> !»y)an-po)on pot?nn 

.t>o\ynn nvyno ids yuonvy .pounn jin 3\yn .80% N>n 
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D’jvym D»i»ipa ,D>nw D’tuya 


innD 

,80% N>n srPnom ,P oul = 2 kW = 2,000 W nid i»inon-poian pat>nn >a iini 
.■pn* yuonvy pDunn :imt?a ,ypwnn popnn tin a\yrP uPy .rj = 0.8 n»Pa 

: (8-12) nP'sjn nmivyon \yajivw 


n = 


p 

'out 


in 


0.8 = 


2,000 


/>„ = = 2,500 W = 2.5 kW 


0.8 


<§><§> <§> 


: ^ap3i ,o>)iJun oPajn jin a>*) 


: INDm 


. 2.5 kW nid ,ym yuorw ,pot>nn 


ntu >zyna nfr'xj mt/'n 

in) t?poa vpvyion pourp t^vion-poion paonn y >2 t>n>n 'te nP>20 tta\y>n na av 
rnt»:o avyrt? aotn i>vyay .(nypvyion n>n)Nt> nb'inon-npo’ion n>roNn y 2 on>n 

.nt t»yna nwiMnnn >any >o-!?y pn - >*v»o ‘nyo 



: rn>m>nn >nw tPian ,mo t»yo pn) 8-63 T>>Na 
rtts>>» R jmwnnn .R Jnawnnm /?,. pasn imann 
,!?}yoa jvmawnnn to ntnpwn nnwnnn pn 
dn jijs>>o R ym^nnn = ^\y>P) pasn Jinwnn aa^o 

.Opn nvTHJin 


p>y»n pot>n o> Napjn) a>p»n paon jin N\?aj n!?>nn .m !?>vna o>pounn jin N\?aj 
: I ^>yon oata U -npon nno jpoao >a>Py i’iio - aipon t?\y P paonn >a mau 

P=UI 
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,i3JU>nao ,Nin ^>vion-poion poonn P>vna ypvion pounn Nin upon poun 
.^>yoa (n>j- 0 Ni) poun nau!? nm« R n»wn nn:onnni; R, pasn P, pornn 
>*p-^y pro - p-isn P L poonm »pasa □> out / D"on ,mv> Nin t?>yon\y pi>ao 

: TOpD ,13TT 0*113 (U L ) 1>^V HTlOn nt70DO 

Pl - UJ 


pi> ,ypvion poont? t»yion-poion pot>nn pa t>n>n N>n i] nib>inn 


P, U L I 

fj 

P Ul 


U, 


s ’INOO'I 


(8-13) 7 = -jf- 

vvyay .aipon nno pa> pasn *?y nnon pavy t>np nw mon ^xyon sntao ,aoii?a 
jin Noa^ >id ,!?>yo3 nprnonnm aipon nno rnysoNa pasn t>v nnon tin N\m 

.72^3 nvvmnnn >o-!?y rn^mn 

nvmjnn ort*D ntu txi/ztn nfrsnn 

N>n t»yon rtnpon jmjonnn pin ,mo t>xyon ,hond 


R t <\ ~ Pl. + P 


u u 


m-i?y pro i»yoa i tntm 


(8-14) / = ^ = 


*«, R l +R 


Ul = I Ri. 


mPy pro - 8-63 7VK2W ^ayoa pum U L nnon ,oin pin >ot> 


>a ^ap3i ,(8-14) nwwoao oun >io>a jin p nNiivyaa a>3J 




R l *R - ««, 


Nin upon njio pa^ pasn t?y nnon pa on>ni 


^ = A_ 

U R 


cq 
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(8-15) 


U L 

n = — 

' v 


R, n L 

æ«, Rl+* 


: ((8-13) nmwo) vp-^y mim nfrnornø ut>3>p -ud 


: INDO'I 


>T-^y ,-oon 3 ,mim m^>3)n mnN ym o> ntifton t\h '? 2p i ? )jm 


U L 
rj = — 
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